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L Title of the Invention 



Specification 



OPTICAL RECORDING MEDIUM 

2. Claims 

(1) An optical recording medium features providing an optical shutter layer containing a 
dye that has reversible photochromism that revcrsibly changes to transparent or opaque 
corresponding to the recording or reproduction light in the optical recording layer. 

(2) Tlie optical recording medium of claim 1 features activating the above-mentioned 
optical recording shutter layer by ultraviolet light or visible light. 

(3) The optical recording medium of claim 1 or 2 features providing the above-mentioned 
optical shutter layer on the side opposite the optical recording layer for the transparent 
substrate. 

3. Detailed Description of the Invention 
Field of Industrial Application 

The present invention relates to an optical recording medium, particularly to an optical 
recording medium such as an optical disk or an optical card capable of being v^itten optically. 

Prior Art 

In the recent search to add improved functions to magnetic recording media which are 
widely used in various fields, optical recording media are being proposed as the recording media • 
having larger recording capacities than magnetic recording media. Of tliese, the widespread use of 
optical recording media that can be written once is expected. 

One recording method for optically written information is Direct Read After Write 
(DRAW). The recording method in this format is heat mode recording tliat digitally records by 
irradiating the recording material with radiation such as laser light as the heat to produce physical 
or chemical changes in the recording material. As long as the heating is not at a temperature that 
pemnanently changes the recording material, the advantage is the recording does not disappear. 

The optical recording medium for the DRAW format is often an organic dye, such as a Tc 
compound, anthraquinonc dye, naphthoquinone dye, triphenylmethane dye, carboxyanine dye. 
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mcrocyaninc dye, azo dye, azinc dyo, thiazinc dye, oxazine dye, phthalocyanine dye, 
naphthalocyaninc dye, squarylium dye, or indoaniline dye. 

The adopted meUiod irradiates the light from an argon laser or a semiconductor laser, the 
irradiated parts of these kinds of recording materials increase in temperature and melt, and then 
based on the difference between the surface tension between the melted, laser irradiated parts and 
the surrounding, unmelted, solid parts, the laser irradiated parts are removed in Uie surrounding 
region to form the holes, namely the pits. 

The use of optical recording media having a conventional format, such as DRAW, and the 
fabrication optical recording media capable of being written once are considered. 

Problem To Be Solved by the Invention 

The problems to be described next arc present when the above-mentioned DRAW format 
is used and an optical recording medium capable of being written once is fabricated. Specifically, 
to use light in recording and reproduction, the recording layer is often provided directly on a 
transparent substrate. The problem is relatively simpler reading and writing of the recorded 
information by adjusting llic reproduction apparatus to focus on the recording layer from the 
outside. 

The present invention was based on this situation and has the objective of no longer 
having direct recording and reproduction on tlic recording layer independently in an external 
recording and reproduction apparatus by providing a light shutter layer with an intervening 
lran.sparent substrate on the recording layer, and providing an optical recording medium with 
improved security of its recorded contents. 

Means For Solving the Problem 

The present invention takes into consideration the problems described above and is an . 
optical recording medium comprised of a light shutter layer consisting of a reversible 
photochromic dye that reversibly changes to transparent and opaque corresponding to the 
recording and reproduction light on the optical recording layer. 

Activating the optical recording shutter layer by ultraviolet light or visible light and 
providing a light shutter layer on the side opposite the optical recording layer for the transparent 
substrate are included. 
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Operation of the Invention . 

« 

Since the optical recording medium related to the present invention has a light shutter 
layer consisting of a reversible photochromic dye. by irradiating ultraviolet light or visible light 
before recording or reproduction, the light shutter layer can transmit the recording or 
reproduction light. A reversible photochromic dye returns to its original state by letting it stand 
for several minutes at room temperature. 

Furthermore, providing the light shutter layer on the side opposite the optical recording 
layer for the transparent substrate has the effect of making it more difficult to focus the laser light 
due to the optical recording layer. 

Detailed Description of the Invention 

The basic structure of the optical recording medium of the present invention is explained 
using Figure I . 

Number 1 in Figure 1 indicates the light shutter layer and contains a reversible 
photochromic dye and a resin binder. Although various reversible photochromic dyes, such as 
spiropyran dyes, naphthoquiazine dyes, styryl dyes, or azo dyes, are considered for the 
reversible photochromic dye used here, of these, the indoline spiropyran compound represented 
by the general formula [1] is preferred. 

(Blank space below) 

General Formula (1) 

CH,CH, 

(R Ls the alkyl group. K, and indicate electron absorbing groups, such as nitro groups, 
cyanogen groups, and halogen groups.) 

The reason is described next. Figure 2 shows a representative absorption spectrum of 
indoline spiropyran. The solid line in Figure 2 indicates the absorption spectrum m the normal 
state The dotted line indicates the absorption spectrum when visible light was inradiated. When 




4 



argon laser lighl (514 nm wavelength) is used for recording and reproduction in the optical 
recording layer 3, the dye in the light shutter layer 1 is in the normal state and absorbs the laser 
light Therefore, the laser light from the recording and reproduction apparatus cannot directly 
record or reproduce the optical recording layer 3 that holds the recorded information because the 
light is blocked by the light shutter layer, or the laser light is focused on the light shutter layer 1. 
Furthermore, providing this light shutter layer 1 and the optical recording layer 3 with an 
intervening transparent substrate 2 has the effect of making focusing the laser light on the optical 
recording layer 3 more difficult to achieve. 

Next, when visible 1 ight is irradiated from a tungsten lamp above the light shutter layer 1 , 
the absorption in the light shutter layer changes to the absorption indicated by the dotted line in 
Figure 2 and no longer absorbs the laser light. Therefore, by irradiating visible light, recordmg and 
reproduction become possible in the optical recording layer 3 . 

Additionally, since the light shutter layer of the present invention contains a reversible 
photochromic dye, the original state, that is, the state in which the light shutter was closed, is 
restored by letting it stand for several minutes at room temperature. Therefore, the operation of 
closing the light shutter is not particularly needed. 

Since the binder in the light shutter layer 1 has the objective of protecting the dye and is 
added to the dye to case forming the film by a coating process, various resins, such as the alkyl 
group, polystyrene group, cpoxy group, or fatly wax group, arc available. 

Number 2 in Figure 1 shows the transparent .substrate. Ordinary polycarbonate resin, 
alkyl resin, epoxy resin, and polyester resin arc used. Guide grooves (not shown) arc usually 
provided to enable tracking when using laser light to read. 

Number 3 in Figure 1 shows the optical recording layer. The inorganic Te compound or 
an organic dye such as an anthraquinone dye, naphthoquinone dye, triphenylmethane dye, 
carboxyanine dye, merocyaninc dye, azo dye, azine dye, thiazine dye, oxazine dye, 
phthalocyanine dye, naphthalocyanine dye, squarylium dye, or indoaniline dye. 

Number 4 in Figure 1 shows the protective layer which is provided when needed to 
protect the optical recording layer 3. Usually, various resins, such as the alkyl group, 
polystyrene group, epoxy group, or polyurethane group, are used. 

Number 5 in Figure 1 shows the adhesive layer. Resins, such as the epoxy group, acrylic 
group, or urethane group, are available. 

Number 6 in Figure 1 shows the backing substrate. A sheet or a plate, such as a 
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polyvinyl chloride group, polystyrene, group, or polyester group, is available. 
Embodiments 

The optical recording medium of llic present invention is explained using Figure 1 of an 
embodiment using an optical card. 

Reversible photochromic dye 6,8-dinitro-r-oetadccyl. 3',3'-dimcthylspiro [2H-1- 
benxopyran-2,2'-indoline] and polyacrylie resin (BRIOI manufactured by Mitsubishi Rayon Co.) 
to provide the light shutter layer 1 by a coating method have a weight ratio of 2:1 and are 
dissolved in acetone to adjust the coaling. 
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By using a heat pressure forming method on the polyacrylie substrate having a 0.4 
thickness, a guide groove with a 3 nm width and a 0.2 ^.m depth is provided to obtain tlie 
transparent substrate 2. 

The light shutter layer 1 is obtained by spin coating the coating for forming the light 
shutter layer on the side opposite the guide groove in the transparent substrate 2. 

An azine dye (Neutral Red manufactured by Kanto Kagaku Co., Ltd.) as the optical 
recording layer 3 is adjusted to a 1 .5% methanol solution and provided on tlie guide grooves of 
the transparent substrate 2 by spin coating. 

The polystyrene resin (ST-95 manufactured by Sansho Kasei Co.. Ltd.) on the optical 
recording layer 3 is a 20% cyclohcxanc solution and is applied by spin coating to obtain the 
protective layer 4. 

Furthermore, the backing substrate 6 (hard, black polyvinyl chloride) is pasted on the 
protective layer 4 provided earlier with epoxy adhesive 5 (Araldjte manufactured by Chiba-Geigy 
Co.) in between to create the optical card (optical recording medium). 

When the optical card fabricated in this way will be recorded by light from an argon laser 
(514 nm, 1 KHz) by using a recording and reproduction apparatus, the focus of the laser is not 
achieved on the optical recording layer on the guide grooves, and the apparatiis does not track, so 
recording is not possible. Wlien recording was performed similar to when a tungsten lamp 
illuminates the optical card, the light shutter layer is activated, well-defined pits are formed on 
the optical recording layer, and recording is possible. In addition, by having the tungsten lamp 
continue to illuminate, excellent reproduction was possible when reproducing the recorded part. 
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Effects of the Invention 

« 

According to the present invention as described above, because the recorded information 
of the optical recording medium can no longer be reproduced independently on an ordinary 
recording and reproduction apparatus, maintaining the secrecy of the recorded contents, and safe 
and liighly secure optical recording media can be attained. 

4, Brief Description of the Drawings 

Figure 1 is a cross-sectional view of one embodiment of the optical recording medium of 
the present invention. Figure 2 is a graph showing the absorption spectra of the reversible 
photochromic dye in the light shutter layer used in the present invention. 

1 light shutter layer 

2 transparent substrate 

3 optical recording layer 

4 protective layer 

5 adhesive layer 

6 backing substrate 

Figure 1 




Figure 2 

1 . Degree of Light Absorption 

2. Before Irradiation by Visible Light 

3. After Irradiation by Visible Light 
4- Wavelength (nm) 
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